Effect of caffeine treatment on plasma renin activity and angiotensin I concentrations in rats on a low sodium diet.
Animals treated acutely with an adenosine receptor antagonist have elevated plasma renin activity. This observation suggests that endogenous adenosine plays a physiologically significant role in restraining renin release. However, it is unclear whether chronic blockade of adenosine receptors would cause a rise of renin activity since tolerance to adenosine blockade is known to develop quickly. An earlier study partially addressed this question by showing that chronic blockade of adenosine receptors with caffeine exacerbated both the rise of plasma renin activity and the decline of renal function in 2-kidney-1-clip (2K1C) renovascular hypertensive rats. However, that study did not determine whether the difference in renin activity occurred solely as a secondary result of the difference in renal function. The purpose of this study was to reexamine the effect of chronic caffeine consumption on plasma renin activity and angiotensin I levels in animals in another high-renin model, i.e., the low sodium diet. The low sodium diet is devoid of the potential confounding effect of deteriorating renal function associated with the 2K1C renovascular hypertension model. In this study, animals received normal rat chow and drank either 0.1% caffeine water or vehicle for ten days. After ten days, all rats were switched to a low sodium diet for three weeks. Plasma renin activity and plasma angiotensin I levels were measured before, and at 1 and 3 weeks after initiating the low sodium diet. The results of this study show that chronic blockade of adenosine receptors with 0.1% caffeine water increases plasma renin activity and angiotensin I concentration before and throughout the three weeks when animals were on the low sodium diet. The results of this study suggest that the inhibitory role of adenosine on renin release is a general physiological process, rather than a special situation applicable only to the 2K1C model.